Intravascular brachytherapy to prevent restenosis: dosimetric considerations.
Acute myocardial infarction is often the result of occlusion of one or more coronary arteries. Occlusion and restenosis (re-closing of the vessel) are principal reasons that percutaneous transluminal coronary angioplasty (PTCA) may fail to provide long-term benefit. PTCA has been a popular treatment, which is less invasive than surgeries involving revascularization of the myocardium, promising a better quality of life for patients. Unfortunately, the rate of restenosis after balloon angioplasty is high (approximately 30-50% in the first year after treatment). Recent data suggest that intraluminal irradiation of coronary arteries in conjunction with balloon angioplasty and/or stent implantation reduces the proliferation of smooth muscle cells and neointima formation, thereby inhibiting restenosis. In order to study radiation dosimetry in the patient and for this therapy, dose distributions for electrons and photons, with discrete energies, were simulated for blood vessels of diameter 1.5, 3 and 4.5 mm irradiated with balloon and wire sources. Electron and photon transport was performed in a simple model representing the system used for irradiation using the MCNP 4B code (Monte Carlo N-Particles). Specific calculations for balloon and wire sources were also carried out for a few radionuclides. In this work, strengths and drawbacks conceming the use of each radionuclide simulated, as well as source geometries are discussed. The dosimetry performed in this study will improve understanding of the benefit-to-risk ratio in intracoronary brachytherapy.